Background: The accurate assessment of size and number of ovarian follicles are paramount to understanding the physiology of female reproduction. Objective: To observe the variation in size of the Graafian follicle and follicular number with age in Bangladeshi women. Methods: This descriptive type of study was done in the
and production and secretion of ovarian hormones like oestrogens and progesterone 1 . Ovarian reserve and reproductive age may be determined from measurement of the number of follicles 2 . The accurate assessment of ovarian reserve will bring revolution in the management of women requesting assisted conception or those who have had treatment for childhood cancer and those who are considering delaying a family for personal or professional reasons 3 . Besides, the determination of follicular numbers within the primate (e.g. human, apes etc.) ovary is paramount to understanding the physiology of reproductive aging 4 . The reproductive lifespan is ultimately determined by the number of ovarian non-growing follicles (NGF). Therefore, accurate and efficient methods for estimating the number of NGF are also paramount for investigation into the ovarian aging process 3 . Hence, the study of the follicular numbers can provide also important information about the function of the ovary, particularly in the relationship between folliculogenesis and the factors that regulate it 5 . By knowing the diameter of Graafian follicle, a physiological or pathological cyst can be assessed 6 . Disease can be defined and measured only in terms of deviation from normal structure and function. Hence, a clear conception and population data of the ovarian follicles is a prerequisite for the diagnosis and treatment of the ovarian disease 7 . Ovarian function related clinical conditions such as infertility, non-neoplastic follicular cyst and ovarian malignancy are common in our country 8 . Moreover, it has been observed by reviewing the literature and the texts that several histomorphometric studies have been done on the ovarian follicles in foreign countries, whereas proper attention has not been given in our country 9 . Therefore, the present study was designed to observe the variation in the size of the Graafian follicle and follicular number with age in Bangladeshi women. The results of the present study can be used as a potential reference for the measurement of ovarian follicles of Bangladeshi women and to determine the abnormal evidences in forensic and pathologic corpses.
Methods
A descriptive type of study was designed and done in the Department of Anatomy, Dhaka Medical College, Dhaka, from January to December 2009, based on collection of 140 intact human ovaries from 70 unclaimed female dead bodies with age range 12-52 years. The age was noted down from the morgue's record book in the Department of Forensic Medicine, Dhaka Medical College, Dhaka. All the samples were collected within 24-36 hours of death without any sign of putrefaction and taken from medicolegal cases excluding poisoning, any cutting or crushing injury to the ovary, ovary found in one side and diseased ovaries. This study was approved by the Ethical Review Committee of Dhaka Medical College, Dhaka.
The ovary was taken out from cadaver by dissection and its outer surface was dried with blotting paper and fixed in 40% formalin solution. After isolation, the samples of ovaries were divided into three age-groups comprising group A (10-13 years), group B (14-45 years) and group C (46-52 years), according to Kumar and Malhotra 10 (Table I ).
For preparation of the slide, tissue blocks were fixed in 10% formol saline in a plastic container. The tissues were washed in running tap water, dehydration was done with ascending grades of alcohol, cleared with xylene, infiltrated and embedded in paraffin. Paraffin blocks were cut at 5 mm thickness and were stained with routine Harris' Haematoxylin and Eosin (H & E). The light compound microscope which was used for the microscopic measurement was OLYMPUS CHB, made in Tokyo, Japan.
For measurement of the average diameter of Graafian follicle, 10 best prepared slides were taken (5 of right ovary and 5 of left ovary) from Group B (14-45 years) and examined under the light microscope in low magnification (´ 10 objectives, ´ 10 eyepiece). At first, a Graafian follicle was identified. Then the diameter of the Graafian follicle was measured by using the ocular micrometer and stage micrometer. Two measurements were taken for each Graafian follicle. One measurement was taken at the maximum transverse diameter of follicle ( Figure  1 ) and another at perpendicular to the first one. Hence, the transvertical diameters of the follicles were measured by taking the mean of the two diameters i.e
. (Maximum transverse diameter + Maximum perpendicular diameter) ÷ 2
The stage micrometer calibration was focused under the objective to be used and the ocular micrometer calibration was superimposed on them in such a way that starting mark on the ocular micrometer matched exactly with a starting mark on the stage micrometer. Then the markers on the stage and ocular micrometer that corresponds to each other most closely were For measurement of the total number of the ovarian follicles per sq. mm. area of the microscopic field, 20 best prepared slides were taken (10 of right ovary and 10 of left ovary) from each group and examined under the light microscope in low magnification (´ 10 objectives, ´ 10 eyepiece). The stained tissue section on the slide was divided into three equal parts by a computer generated, photographically produced equal sized room over a transparent plastic sheet by drawing three lines which radiated from the centre towards the periphery at 10 o'clock, 2 o'clock and 6 o'clock position. Then, this sheet was fixed on the top of the cover slip by an adhesive tape. The centre of this sheet corresponded with the centre of the tissue section. From each triangular area, one microscopic field was selected near the centre for study. Thus from each slide, three different fields were chosen for counting the number of ovarian follicles. Therefore, from each group 90 fields were taken for the study. The counting was done within a counting circle specially devised for this purpose. A counting circle of 5 mm diameter was printed on a transparent plastic sheet, which was cut to fit into the eyepiece of the light microscope. Thus a black circular outline was superimposed over the actual microscopic field. The circle encircled few whole of the ovarian follicles, while other ovarian follicles were also included partially (one-half, onefourth, three-fourths etc.) inside that counting circle. However, the rest of the follicles were also seen. Considering this circle as the field to be studied (rather than the whole microscopic field), the portions of the follicles inside this field were taken in consideration by an eye estimate e.g. 1, 0.75, 0.5, 0.25 etc. From the three counts of three different fields of each slide, an average count was calculated for each slide. Thus the average counts of 90 fields for each group were available. The count was then converted into number per square mm by conversion measurement by means of an ocular micrometer and a stage micrometer (according to Nurunnabi et al.) 11 .
Data were expressed as mean±SE. The comparison between right and left ovary was done by unpaired Student's 't' test and the comparison between different age groups was done by One-way ANOVA. All the statistical analyses were done by using the SPSS 13.0 version.
Results
The mean±SE diameter of the Graafian follicle was 12.90±4.01 mm in the right ovary and 12.40±3.92 mm in the left ovary. The difference in mean diameter of Graafian follicle was statistically not significant in between the right and the left ovary (p>0.05) ( Figure 2 ). As Graafian follicle was found only in 14-45 years age group, the difference between groups was not observed.
The mean±SE number of the follicles of the right ovary per square mm area of the microscopic field was 55.87±7.82 in 10-13 years age group, 81.96±5.25 in 14-45 years age group and 28.42±5.50 in 46-52 years age group. The mean number of the follicles of the left ovary per square mm area of the microscopic field was 54.07±7.78 in 10-13 years age group, 80.34±4.83 in 14-45 years age group and 26.95±5.60 in 46-52 years age noted. In this way determination of how many of the smallest division of the ocular micrometer corresponds to how many smallest division of the stage micrometer was done (according to Nurunnabi et al.) 11 . The diameter was determined in mm and converted into mm. group. The difference in number of the follicles was not statistically significant in between the right and the left ovaries (Table I) . However, the difference in number of the follicles of the ovary were statistically significant in between A & C and B & C age groups (p<0.001) ( Table I) . 18 studied normal human ovaries collected from 122 women aging from 0-51 years and found the mean number of non-growing follicle 130286. The findings of the present study are slightly higher than that of Ahmed 9 , but much lower than that of Forabosco et al. 17 , Charleston et al. 3 , Hansen et al. 18 . The difference in follicular number of this study may attribute to technical difference in procedure and racial variation.
Conclusion
In the present study, the average diameter of Graafian follicle was found greater in the right ovary than that of the left. Moreover, it was also found that the number of ovarian follicles decreases in old age. Further studies with larger sample and high technical backup are recommended.
